In 1945, Rosenbaum and his associates proposed that ventricular pre-excitation should be classified into two types (A and B) according to the configuration of the QRS complexes in the right precordial leads of the scalar electrocardiogram. In type A pre-excitation the delta wave is positive and the S waves are small or absent; in type B the delta wave is negative and the S waves are large. Though somewhat arbitrary, in that occasional cases are difficult to classify because the delta wave and main deflection are of opposite polarity (Rosenbaum, 1957; Tranchesi et al., 1959) , this classification has served a useful purpose by suggesting that there are two common sites from which premature excitation of the ventricles may occur, and its value has been broadly confirmed by subsequent vectorcardiographic studies.
In 1945, Rosenbaum and his associates proposed that ventricular pre-excitation should be classified into two types (A and B) according to the configuration of the QRS complexes in the right precordial leads of the scalar electrocardiogram. In type A pre-excitation the delta wave is positive and the S waves are small or absent; in type B the delta wave is negative and the S waves are large. Though somewhat arbitrary, in that occasional cases are difficult to classify because the delta wave and main deflection are of opposite polarity (Rosenbaum, 1957; Tranchesi et al., 1959) , this classification has served a useful purpose by suggesting that there are two common sites from which premature excitation of the ventricles may occur, and its value has been broadly confirmed by subsequent vectorcardiographic studies.
Bleifer et al. (1959) , for example, showed in a series of 38 cases that the delta vectors and QRS sA loops in the horizontal plane fell into two groups that corresponded to Rosenbaum's types A and B. In group A, the delta wave was upright in both the right and left precordial scalar leads, and in the horizontal plane vectorcardiogram the delta vector and the QRS sA loops were orientated anteriorly between + 300 and + 1200. In group B, the delta wave was negative in the right precordial leads and the delta vector and QRS st loops were orientated to the left between -60°and + 30°in the horizontal plane. In general, the angle between the delta vector and the QRS sA loop was narrow, indicating that the delta wave appeared to determine the direction of the remaining portion of the QRS sA loop. Tranchesi et al. (1959) have also made a vectorial analysis, classifying 27 cases into types I and II, according to the orientation of the delta vector. In type I the delta wave was positive in V2 and the Received August 10, 1966. 505 delta vector orientated anteriorly in the horizontal plane between + 100 and + 160°(average 51.10).
In type II the delta wave was negative in V2 and the delta vector was orientated posteriorly in the horizontal plane between -5°and -200 (average -120). In their cases of type I pre-excitation, with deep S waves in the right pracordial scalar leads that would be difficult to place in Rosenbaum's classification, there was commonly left ventricular overloading to account for the backward orientation of sA QRS.
Provided that classification is based only upon the orientation of the delta vector, Tranchesi's types I and II can therefore be equated with Rosenbaum's types A and B.
Tranchesi and his colleagues presumed that in type I or A the area of pre-excitation was in the postero-basal regions of the septum and the adjacent areas of the ventricular walls, and that in type II or B it was in the right anterior aspect of the septum and the anterior wall ofthe right ventricle. Though inconclusive, most of the evidence from scalar and vector electrocardiography now suggests that type B is right ventricular pre-excitation, but it is still uncertain which ventricle is prematurely excited in type A.
Vectorial analysis does not by itself provide the answer and intracardiac potentials have been studied by various workers in an attempt to localize the sites of ventricular pre-excitation with greater accuracy (Sodi-Pallares et al., 1948; Grishman, Kroop, and Steinberg, 1950; Hecht and Ritzmann, 1950; Coelho et al., 1951a, b; Sodi-Pallares, 1956; Hecht, 1957; Latour and Puech, 1957; Gamboa et al., 1962) . These studies, however, have been largely confined to the right heart and very few intracardiac electrocardiograms have been recorded from the left side of the heart (Coelho et al., 1951b; SodiPallares, 1956 (Grishman, Borun, and Jaffe,1951) . Time marking is at 2-5 msec. intervals. Note that the delta vector is inscribed very slowly to the left.
As the intracardiac electrocardiographic findings in type B ventricular pre-excitation have not hitherto been adequately documented, we are presenting a case in which intracavitary potentials were obtained from all the heart chambers, in the belief that such recordings are of importance in locating the sites of ventricular pre-excitation.
INTRACARDIAc ELECTROCARDIOGRAM IN TYPE B VENTRICULAR PRE-EXCITATION
The patient from whom these records were obtained was a boy of 12 who had typical features of Ebstein's anomaly of the tricuspid valve, with only slight cardiomegaly. He was without symptoms, but had been known to have congenital heart disease since he was 18 months old.
The scalar and vector electrocardiograms are illustrated in Fig. 1 tion (e), became positive only after the functioning part of the chamber was entered (f) and remained positive throughout the right ventricular outflow tract (b) and in the puhmonary artery (c).
An example of the persistence of positive delta waves upon withdrawal from the pulmonary trunk through the pulmonary valve and into the infundibulum is illustrated in Fig. 4 , and the change from a positive delta wave at the apex of the right ventricle to a negative one in its atrialized portion is seen in Fig. 5 ventricle showed such positive delta waves, and the transition from positive to negative was nearly always synchronous with the change from a ventricular to atrial type right ventricular pressure pulse. On one occasion only, the first few complexes recorded in the atrialized chamber had small initial r waves.
Multiple withdrawals from the atrialized portion of the right ventricle into the right atrium proper, on the other hand, were all of the type seen in Fig. 6 where all the delta waves are negative. This transition from a positive to a negative delta wave in the region of the outlet from the displaced tricuspid valve indicates that the site of pre-excitation is somewhere between the true A-V annulus and the apex of the right ventricle, but it is too difficult to be certain of the position of the catheter tip-even with biplane screening (Watson, 1966) -to be more precise about its exact position in the right ventricular wall. DIscussIoN Sodi-Pallares and his colleagues obtained intracardiac records from the right side of the heart in 6 cases (2 type A and 4 type B) and reported exclusively negative complexes of QS configuration in the pulmonary conus region for type A and near the tricuspid valve for type B. These were thought to correspond to areas of pre-excitation located in the septum or in other nearby parts of the free walls from the right side of the heart in 7 cases and found positive delta waves followed by rS at the tricuspid valve region and positive delta waves continuing into R,RR', or rR' in the right ventricle. After correlating these findings with scalar and aesophageal leads they repudiated Rosenbaum's 1945 classification, because it seemed to them that the excitation wave from the atria passed along accessory muscular pathways to reach the posterior aspect of the left ventricle and the anterior aspect of the right ventricle simultaneously. Coelho and his colleagues (1951a) recorded intracardiac leads from the right heart in 4 cases (1 type A, 1 "intermediate", and 2 type B) and from the left ventricle in 1 case (type A). In type A pre-excitation, the right ventricular complexes were RS and the left ventricular complex QS.
Right heart endocardial leads were also recorded by Hecht (Hecht and Ritzmann, 1950; Hecht, 1957) , who found in type A pre-excitation "some of the characteristics of right bundle-branch block in the endocardial leads indicating that excitation of the 509 group.bmj.com on January 7, 2018 -Published by http://heart.bmj.com/ Downloaded from right ventricle follows that of the left". In type B, wide QS complexes showing the region of early excitation were recorded just inside the tricuspid valve close to the upper portion of the ventricular septum. He concluded that type A was "compatible with advance excitation of basilar septal areas of the left ventricle, and type B is compatible with that from the right side". Latour and Puech (1957) found positive delta waves throughout the right ventricle, suggesting left-to-right transseptal excitation in type A preexcitation, and Coelho's findings in type A (QS in left ventricle and RS in right ventricle) also support left-to-right septal activation. In type B, Latour and Puech found the earliest right ventricular excitation and QS complexes near the tricuspid valve and suggested that this was the site of pre-excitation. Deeper in the ventricle the morphology of the complexes changed to rS, and in the outflow tract to RS. Throughout the right atrium the ventricular complex was negative (QS) with a slow initial inscription. Latour and Puech (1957) , like Hecht (1957) , accept that type A is left ventricular pre-excitation and type B is right ventricular preexcitation. This is at variance with Sodi-Pallares (1956) who considers both type A and type B to be right ventricular in origin, though occurring at different sites in that chamber. Sodi-Pallares compared and contrasted pre-excitation with incomplete left bundle-branch block and published scalar electrocardiograms from a case of mitral and aortic valve disease in which it was difficult to differentiate between type B pre-excitation and incomplete left bundle-branch block. In this case intracardiac electrocardiograms recorded in the left ventricle showed rS complexes. He also studied two cases of type A pre-excitation in which both right and left ventricular tracings were recorded, and stated that RS complexes were recorded at some sites in both ventricles; these, however, were not illustrated.
There is still disagreement, therefore, about the exact sites of ventricular pre-excitation, and controversy about the patterns of the intracardiac electrocardiograms; particularly about those recorded in the ventricles. This will continue until such cases are fully documented and multiple records obtained from all four chambers of the heart. In this way the sites of pre-excitation can be identified by the precocious negative delta waves showing the spread of premature ventricular excitation away from the exploring electrode. In our case of type B pre-excitation the spread of excitation is seen to be from right to left ventricle (QS in right ventricle and RS in left ventricle). This is in contrast to the case illustrated by Coelho and his colleagues (1951a) in which type A pre-excitation was associated with spread of excitation from left to right ventricle (QS in left ventricle and RS in right ventricle).
While it is unlikely that intracardiac electrocardiographic recordings can locate accurately the site of pre-excitation, we would agree with Hecht (1957) , and Latour and Puech (1957) Robertson et al. (1963) .
The other evidence supporting the view that type A is left and type B is right ventricular pre-excitation is provided by a study of Ebstein's anomaly of the tricuspid valve. In this condition where right ventricular anatomy is deranged and where one might reasonably expect some abnormality of conduction in the right ventricle, just under 10 per cent of cases have type B ventricular pre-excitation (Frau and Agostoni, 1959) . Moreover, in corrected transposition with ventricular inversion, the tricuspid atrio-ventricular valve is sometimes the site of an Ebstein-like lesion. This left-sided Ebstein's anomaly may also be associated with ventricular pre-excitation, but because it is now the left or systemic ventricle whose anatomy is disturbed, the pre-excitation is type A (Schiebler et al., 1961) .
SUMMARY
The classification of ventricular pre-excitation has been discussed and the electrocardiographic evidence of the sites of pre-excitation has been reviewed.
Intracardiac electrocardiograms of type B ventricular pre-excitation are presented from all four heart chambers in a boy with Ebstein's anomaly of the tricuspid valve. 510 group.bmj.com on January 7, 2018 -Published by http://heart.bmj.com/ Downloaded from Ventricular Pre-excitation These confirm that early activation spreads from right to left ventricle in contrast with previous evidence of spread from left to right in type A preexcitation, supporting the majority view that type A is left ventricular and type B right ventricular preexcitation.
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